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Soft clam surveys during the past year have s_hown the existence 
of com:11ercial quantities of soft clams in the upper and _lowe:e 
Rappahannock River. Distribution, however, is not conti::'"i_uou·::\. and 
even in favorable firm sand substrate populations were oft.E!~_.:sparse. 
Commercial quantities .of soft clams do not exist iri the Y6:rk 'River. 
Distribution of juvenile soft clams is not the same as adults 
since the young are often abundant in the intertidal and subtidal 
zone of the lower York River. It is thought that crabs and dri2.ls 
kill these small clams b(:::fore they dig into the bottom. 
Gro~1th of soft ciams is rapid and they may re:ach 2 inches in 
18 months. 
of the hydr~u1ic dredge on 
distances 
investigated and results _$ummarized in this report. Results 
showed that within the plot the character of the bottom is 
changed •. Zostera and other aquatic plants are uprooted and buried 
shell is raised to the surface of the sediment_s and silts and· clays 
are washed away. Maximum distance that s.ediments accumu·1ated was 
100 feet from the site of the operation. 
The hydraulic escalator can be used to catch commercial 
quantities of hard clams in Virginia wate·rs. The location of some 
hard clam areas has been known for_ many years to patent. tongers ·-· 
However, the present study has documented the extent ·of the 
resource. 
Questions still must be investigated concerning rates of 
renewal of clam populations after harvest. Consequently, we are 
emphasi~ing several points in this Anm1Rl ~gpo~t: 
. ··---·····-----
1. Hard c la.ms grow slowly· in sections of Chesapeake Bay. 
Off Gloucester Point it may take from 4 to 5 years for clams to 
reach lengths of 1 1/2 to 2 inches. A 2 1/2 inch clam may be 
8 years old. Growth in the James River is more rapid and .. 
commercial size may be reached in 4 years. Additional growth 
studies are now iii progress in Hampton Roads and other areas. 
2. Many of the clams collected in Chesapeake Bay and in 
the York a,na James rivers were large. Most of the clams collected 
fell between 2 1/2 to 4 inches in length. In contrast, clams 
from 1 to 2 inches were relatively less abundant. 
If la1"ge numbers of young .clams had. been added to the 
population ,each year, ... sizes woufcftend to be 
-3~ 
3. The relative abundance of th,e larger sizes of hard clams 
and the relative scarcity of smaller sizes suggests that the 
abundance of the larger clams in many areas is the result of a 
slow accumulation over a period of 10 or• more years. Since we· 
suspect that larval clams do set in many areas, predation or 
.competition may be significant factors in these sparse populations. 
In some instances, for example Gloucester Point, ·Only a few 
young clams appear to be added to the popula.tion for many years. 
___ Howe.Y_er, in other areai:>_~_especially in ·Hampton Roads,-y~elamif ______ -- -
·---·-----------
are entering the population in considerable numbers. 
Generally in populations having low recruitment (few young),· 
the stocks are vulnerable to overfishing and populations may be 
quickly reduced to low levels. This could mean depletion of the 
stocks in the area being harv.ested and result in economic hardship 
to the operators involved. Recovery of a depleted hard clam area 
might take 5 or 10 years in certain sections. 
Populations of hard clams in areas of mcxierate or high 
recruitment may be harvested at.higher rates without the dapger 
of depleting the resource. 
- --------·-··---··--
A STUDY OF THE HARD Al\TD SOFT CLAM RESOURCES OF VIRGINIA 
ANNUAL REPORT FOR THE PERIOD 1 JULY 1969 THROUGH 30 JUNE 1970 
Contract No. 3-77-R-l 
by 
Dexter S. Haven 
Virginia Institute of Marin~ Science 
Gloucester Point, Virginia 
INTRODUCTION 
The fallowing report contains results of our studies from 
1 July 1969 througff30 JD.ne-J.:970;- - - - -------~ ----------
Included in this report is a complete summary of all studies 
related to soft clams. This includes growth rates, recruitment 
studies, distribution of juveniles, and effects of the dredge on 
the substrate and on adjacent bottoms. 
Hard clam studies reported in this report include studies 
on growth, recruitment, distribution of young, and effects of 
.the escalator on the bottom. 
PHASE I--DETERViINATION OF SOFT CLAM POPULATIONS IN LOWER CHESAPEAKE 
BAY. 
1. Introduction 
It was necessary to evaluate soft clam populations in respect 
to 1) small, - recently set clams and 2) adults. The reason for 
this is that at certain seasons small soft clams are abundant in 
. 
many areas. In contrast, distribution of the larger adults is 
much more restt'icted. 
·. :. 
"e" 
-- C Soft clams>:Set in the upper part bf Bay in the· 
v,icinity of Solorno'ns Is'Iaitd, Maryland, The first 
-2-
period occurs during October, November and December; the second 
lasts from April through May (Pfitzenmeyer, 1962). Studies at 
the Virginia Institute of Marine Science show a similar' spawning 
S\'?ason. Evidence for, this is the appearance each year, during · 
the two p1"'eceding seasons, of large nurnbert:3 of juveniles which 
range in length from about 2 to 20 mm (about 1/10 to 1 inch). 
These juveniles or young-of-the-year h"'equently occur in 
tremendous numbers in intertidal areas· and in shallow water in the 
year few remain. The young during the winter and spring remain at 
the surf ace or bury at the most only about 1 inch. Consequently, 
as soon as the water begins to warm in the spring, they are rapidly 
consumed by predators such as crabs or gastropods. 
In the OctobPY' to Mav setting peY'iod, the juvenile soft clams 
may be captured with a Petersen grab. This dredge obtains about 
1/15 sq. yd. of bottom substrate to a depth of about 2-3 inches. 
In this study material obtained by the dredge was screened and all 
small clams counted and measured. After• June, soft clams grow 
rapidly and bury too deep to be captured by a Petersen grab. 
Predators collected in the Petersen grab were also tabulated for 
a limited number of samples. 
Clams ~over 1 inch in length are sampled by the hydraulic 
escalator dredg-e. 
2. Distribution of Juveniles in Shallow Water 
; -, .. ' : 
the}York :River >11set11 .of juvenile soft clams was . studied 
: ;1:,:·.:, :• '.:-,"_-
··-~ };;u{tI-;;;m -the start.of the--trog:am frt 19e1 
. : ' outiin.~d briefly' 
-3-
For clarity, the entire program will be reviewed. Stations occupied 
in the study are shown in Figure 1 and distribution of juveniles is 
shown in Table 1. 
During 1968, large numbers of soft clams occurred in the lower 
half of the York River from Sandy Point (2S) to Gloucester Point (23) 
at depths from 1 to 2 meters (3 to 6 feet). Maximum concentration 
within this range was 156/sq. yd. Clams were scarce or absent in 
deeper water. Few were observed at stations above and below this 
---------- --------------------
In 1969, soft clams were scarce or lacking at all stations 
sampled. This was true even at Sandy Point ( 25) where they were 
most abundant the previous year. 
In 1970, the entire York River was sampled for depths ranging 
absent in the upper half of the York River above Green Point·--(-56). 
Below this point they were more abundant than in 1969 but concentra-
tions were scattered and levels were far below those for 1968. 
Maximum number in 1970 was at Ellen Island ( 47) where there were 
19/sq. yd. 
In 1968, at Morattico Bar (17) in the upper Rappahannock River, 
soft clams were very abundant. Here numbers ranged from 43 to 
268/sq. yd. The next year, at these same stations, setting was 
lower and ttset" varied from O to 9/sq. yd. 
3 ~ Distribution of Juvenile Soft Clams in Intertidal A1~eas ---- -- - - ----
A}imited' number of 'E::~-=~~ was taken for juveniles >in.the. 
\intei·>t:idal :z;o~e in the~yi_c_iniby of Gi;u_~ester Point . ( 23Y in 1958. ·. '·;·.: .... :;,_.,_ '- ' . 
6 8 10 
0 2 I ~-! --\.,-~ 1,,....\..,,-~.t::ru->"::,:r.:..:'.s.L..: ~·_::,:,· ' = 
~ MILES NAUTIC~L 
· . SAMPLED 
LOCAT!~~s AND SOFT 
FOR ht"'"~D (1 ngs9 1970 
1\/J~ 196u, ~ '"~ _.., ' ... 
CLA1,,~ . H YDRAU_LI~ 
WITH AN_ R Dl~EDGt. ESGALAIO, . 
Table~ 1 
Petersen Grab Survey, Hard-:3oft Clam Study, 1967-1970 
Dist. No. 
·• Description 
.2--·,_5_~67 Quarter Pt .. , 
Ui:,river _9rabs 
/ York River 1 . 
:.--.~:·.<-. J· .. -. : -.·, . '. 
L2 ~ : 6r6 7 Goodwin Island 
. l2.;l3.L6 7 'coo~~in Island 
.· :·::1:1· ·,·;'t · 
.· 12--14(-67 G(?odwin Island .. : I'/ .... i 
· :L_2il8 .. 67 Quarter Pt. , · 1:·]tr{f / · .. · .York River 
. +2/2.t·~7 ! Yorktown, above 
"' :t:.:J,> . , Coast Guard Sta. 







































Substrate Pe1ecypods Species 
Individuals 
Juvenile x in Mercenaria less than 
Mya mm mercenaria 15. 0 mm •... 
i·· 
Equipment and procedure check ! 
sand, mud 
sand, mud: 64 
clay, shell 
,i 
mud, san1 7 






sand, mu1 48 
fine sand, 204 
mud, eel+-
grass roots . I 
fine sand, 16 
eelgrassi 
roots : 
mud, shell 5 


















1 < 2.0 1 
167 4.77 0 
3 4.83 1 
0 3 
'231 5.83 1 
I 
{ :ible >r continued 
Dist. No. 
, Description Upriver Grabs 
-.,...----,.,...,, ! '', 
Bandy Pt., 
,York River 
/', i' , , 
6.:..68 York River 
'.' ' ;channel off 
!!. ·) _,:. - ,V.LMS · 
' I 
/1 ./ r .. - . 
8-6,8 ! PU:rtan Bay,. 
·t···.••:York River, 
. >~d~-~~~-§\~1M~~}1_ttico,_ ···•·•. ·. _,, _____ .:_!,;Rappahannock·· 






-3~2Q~68Horattico, . 23.8 
-·' Rappahannock 
River contro 1 (a) 
. s·)~2l-g8 Garrett's 
._.· ·· '· ' Private Ground, 
28.4 
:i< • · . . .. . Rappahannock River ·j\;... -::·,r.\· ·r · · 
!(z.·;.;;13 ... 5 9 VIMS 




... 2"".26-69 VIMS 
.. t3~ 5-69 VIMS 
















Depth Total No. 
f.m.2 Substrate ~!lecypods Soecies 
1.2 coarse 131 
sand, shell 
12.1 soft mud, 
few shells 
1.4 mud, shell 





1.5 sand, shell 891 
frags / 
1.5 sand, light 196 
clay 




1.8 sand, mud 
eelgrass 
6. 5 mud 

















Juvenile x in Mercenaria 



































:o~t~ _ .. Description· 
. ,::/ iy·· 
:-18'.';69 Quarter Pt., 
' York River 
•, ! I 
·.· ~-5-69 Yor'ktown 
·····1· . ' 
\ York River 3 
··F•..' "[.::, 
'."" 6~69 Yorktown, f I , :\7ork River A 
.·:;; I 
;;;.. Ar69 Yorl<J;pwn, · 
I·... York River. A. 
_:).> .:l _.·.ii .. 
!.~24:-69 $an<;ly· P,t., . 
· ')(: >Yor],<. :River 
'/:·J: . .•. ·. 
lf2.8;:69 Sandy Pt., 
' , . Yor,k River 
;,:\:/:.. !. '' ' 
-·. · · r · .. I 
3~2s:f,'59 ~orattico, 
-.. , . .. ,:,: ;\... Rappahannock 
'ff. River Control 
.... ' -/t-.· ''..'· .. 
5~2S~.69 Morattico, 
•·· .. ·, -A/:.; · .. Rappahannock 
< ti 'River.·l . 
-··-,.··{:i·· .. 
·5·;'.'.2:i'.8i9.Morattico, 
. ••· :>J1ff-TR~p?ahannock 








1-28-70 Gaines Pt., 
York River 
Individuals 
Dist. No. Depth Total No. Ju~enile x in Mercenaria less than 
Upriver Grabs (m) Substrate PeJ~:cypods Species ___0ya mm mercenaria 15.0 mm 
4.1 24 2.3 sand, eel- 8 3 f O 2 12.8 
grass 1 
4.7 56 2. 2 sand, mud. 52 4 0 4 control 
~ 
£l .• 7 48 2 . 2 sand, mud 7 3 0 1 -~ 
.µ 
r(l 
' I rl 
4.7 96 2.2 sand, mud 3 2 1 not O ~ ~ 
0 Cf) meas. o.. G.J 
8. 4 24 2. 0 sand, mud,/ . 11 4 I O 0 
shell frags. 
I 
8 • 4 7 1. 3 sand, mud , I.. 7 ;3 / 4 9 . 5 0 
fossil shefls~ 
1 
no tubes / 
23.8 24 ·1.s sand, shell 78+ Is 14 17.7 O 
fragments 
(a) 








2.2 sand 69 
3.0 sand, mud 0 
1.0 old oyster 6 
bed, sand, 
mud, eelgrass 
6 0 0 
2 2 5.9 0 
Description 
' ' ' 
. i28~7o Gaine~ Pt. , ··· .· .. York Rive1" 
'!·' ..... 
:.·.-. •i · .. " :"~;- \::(<_··_:' ·.:'-.(~':··.· ... " 




:~~f{;;o York River 
.... .. I . . ' 
· ' below refinery 
2.--i}}7p Y~rg River, 
· · i below:refinery 
I • 
···.i - ; .·. 
2i2Jf-lp Sandy Pt. , 
"}/: .. ' · York· River 
'.·:·:\~:i\(_\: .. ,,_-:·:;. 
:2-:25".'.'70 Sandy Pt., 
· ' ·',' · York Ri v·er 
··. ··;:.: .. ~(; 
2~2:l".'.'70 Queens Creek, 
/:i. York River 















Indi ,.d uuedsi 
~~otal No. Juv nile x in Mercenaria less than 
Substrate P,~_ecypods Species Mi a ~ mercenaria 15. 0 mm 
3.0 old oyster 3 
bed, sand, 
mud, eelgra.'rn 
1. 0 old oyster 
bed, sand, 
mud 


























2 1 15.7 0 
5 5 9.3 2 2 
4 3 12.8 0 
2 l 7.5 0 
1 0 0 
1 0 0 





··•·ab~/-/. ' Description Dist .. No. Uoriver Grabs 
, ..•.. (:·< i·.··· 
/9 .. >fo G1'.'een Pt. , 
.\; York River ';~<t:. r::c_ \/(,; .. \_ 
·,IQ'"'.7!0 G:i'.~en Pt., 
·· . >. l York· River 
: i 
: ;_~3-{0 leigJ's Groµnd, 
. -., · , : :vo"'k River · 





~~4;:yq W~lkei., 1 s Ground, 13. 7 
s::f.·.(,-·.,.'iprk/River .. 1 . : 
:- ,, .. ·+· 
· ~25-70 W~J.k~F'.s Grpund, 13 . 7 
.... :•, . Yprk River · 
:::.~/ .. ~-.v:·:·.· .. --.:.-:·:~~l~: ... ::. :_:,.,l_ :'.'.. . 
. ~fl'770. 1\ibov~ Allmonds- 17 .4 
:;·- y):j.1:te Light, 
· ·::·rJ~ < g?5lfj~iver 
;::;::3.+70 I/eighrs Ground, .14. 9 ·d:f fi{{:!amp Peary, · · 
York River 
·:.:·:) 
! •'"• ,·' . 
Leigh's Ground, 14.9 
off Camp Peary, 
York River 
~19~70 Bell Rock, 
York River 
































'I'otal No. Juv$nile x in Mercenaria less than 
Substrate Pele,cypods Species Mya 
I 
mm mercenaria 15.0 mm 




old oyster r 0 2 3 12.3 3 
bed, shell 
old oyster 0 
bed, sand, mud 
old oyster 0 
bed, sand 
old oyster 0 
bed, mud 
planted 29 1 0 0 
oyster bed, 
mud 
subtidal, 12 1 0 0 
mud 
subtidal, 40 1 0 0 
mud 
planted 45 2 1 10.1 0 
oyster bed, 
mud 
subtidal, 69 2 0 0 
mud 
subtidal, 165 1 0 0 
mud 
. 
. Bie i.1. continued ·--·r-.;'·· . .. ·,.,:. . . . 
i 
· Date <\ Description 
·. \i'.£4:7() Ytbropotank, 
1:, ... · •. ·r ... York River 
. ; ·:~.,i.:: ;;, I :]< 
I _ Individuiis 
Dist. No. Depth Total No. Jfvenile x in Mercenaria less than 
_µpriver Grabs Cm) Substrate Pe:lecypods Soecies ~a mm mercenaria 15. 0 mm. 
20.9 2 '1.0 old oyster 57 2 0 0 
bed, mud, 
sand 
21.5 2 2.0 subtidal, 106 1 i 0 0 
mud 
5.5 100 3.0 mud, sand, 9 61 I I 2 7.5 1 1 I 
eelgrass 
4. r 100 4.0 subtidal, 9 li ! I 0 9 5 
mud, sand 
I I 
·4.7 100 3.0 mud, sand, 7 3 0 4 2 






sampled extensively since it was thought that surveys offshore in 
the shallow water would be more indicative of the estuary as a whole. 
Results did show extensive populations as high as 1,000/sq. yd. 
in early May 1968 which was much higher than was found slightly off-
shore (Table 2). Numbers present in the a_rea declined rapidly; none 
remained by August of that year'. 
4. Predators of Juvenile Soft Clams 
--------=-'--~- stated previously, during the October-May period soft clams 
range from aEout-Tl:0=20-mm- long and during this per-iod ind:i.v:i:c:l::t:t_al~ 
do not bury,_ or, if t_h~ do, they are covered with a fhin layer of 
-· ------· ·-, --
sediment. During this period when the water is cold, most of the 
predators which might kill them are inactive. Hrnvever., beginning 
about 1 May, when the water begins to warm, predators become active, 
and by June large numbers of soft clams which occur in the inter-
tidal zone are killed. 
Quantitative data were not obtained on numbers of soft clams 
destroyed by predators; however, observations of the intertidal 
flats, exposed during low tide, showed that gastropods and crustaceans 
eat tremendous numbers of small clams. That is, wide areas of 
intertidal flats may contain from 500 to 1,000 clams/sq. yd. in 
March-April: However, by the last of June none !flay be found (table 
2). It is thought that most, if not all, are eate~ by predators. 
Predators observed by the author ingesting small soft c,lams 
- . 
were the blue crab Callinectes sapidus, mud crabs, the two oyster 
·urosalpinx ciri(3rea °a'rid Eupleura caudata, two species of mud 
. . .-::~~ -~.: -··· ·:: :_ .. _: -
vibex and Nassar:ius obsoletus; and -----
Table 2 






















All the· preceding predators were observed in Petersen g1"ab 
samples at one time or another in the lower York River during 1968, 
1969 and 1970 during January, February or March (Table 3). Drills 
were not collected ip the single year ( 1970) when samples were· 
collected in the upper York River. Mud SDails and crabs were absent 
or scarce from the upriver stations in 1970; however, they did 
exist in that location. 
Only the upper Rappahannock at Morattico Bar (17) was sampled 
__ £or_- predators • __ Qy_~ter di"il-1~ _QQ_IlQ!: occur :i.)l t_h_is region :·-c;as&~ds 
and crabs were not collected during the winter months; however,------ -
they do occur. 
s. Distribution of Adult Soft Clams 
Surveys for adult soft clams with the hydr~ulic escalator 
showed that soft clams occur 'in commercial quantities at locations 
in the upper and lower Rappahannock River. However, distribution 
within this range is not continuous and the presence of many producing 
oyster grounds in the river made sampling of intervening areas 
impractical. 
Commercial quantities were obtained in the vicinity of Morattico 
Bar· ( 17, 31, 32) (Fig. 1). In this area during September 1968, 
37. 8 bushels of soft clams were taken in a half-acre plot in 7. 8 
. 
hours of operation. Clams ranged in length from 1 3/4 to 3 1/2 
inches. A :r:,esurvey of the same area in September 1969 again found 
large quant~ties with the dredge capturing 34.i bush~ls in a half-
plot in 12. 8 frours of operation (Table 
\: ,::\ ,· <.:;>'·· -: ··;· 
lower. Rapp~l}c1r1119ck 
"'''!C..•l'-"'l''"''·e•'•«.·<o.;. ·« ". C C" <-">'- ........ -.,., ...... ", .... , ... , c ""'·" ..... ., .... , .. ·,-., .• , ... ,, .. -•.•-•·•-• 
·:;;+it-.. - _;\.· 
!-:,/JC .. ; . , 
'.,.'11ioqat1on. ! 
3boch~in Island 
-;'. i > ; 
.: ... ~..'_:_/ ·-:. 
•,,,.:,i .. :_: ... , 
~- __ .. ·-~._-:it ... :.<-z- ::· <.' .· i . . 
Goodwin.Island· 
. ! t/{>: : i .JT·., ...••. 
. Q'tJa.I'terJ(Po:Lnt; 
;1;1;;;1~,~~~=. 
,'.:t[fifr 2 7 i alfove G • '··•'- ~l - .: I .· > , . ·>.Gqlernan B:r;-idge 
.,:<,:-_,·: ,···:; ·:, .... · ·:·· r:·_- .. r 













































































sand and mud, 






sand with mud 
and eelgrass 
sand with eelgrass 
mud, shell 




• ' I .,,,.; ·-
continued 
,:.;r . , 
PUrtari-Bay, 
York River . . · i .... ,,,!.. 
i-16rat~ico Flats, 
]R.:3.ppaBarmock River 
}/X : :.·: __ : _-· · .. '. 
,Gc'iri.-,it:tls Private 
Date 




Ri-~er / : +•· ··-·· 1 ·. • - · 
. . :::.!-,.;,,:·\ 
·•·vrM·s <L .. , - ' '·'\:'• '· .. iF 
Ti 
I .,k~.'ii., 
... - --;,:.·· 
)VIJ:,lS•/.,-. 
:·: . ':· ./::. ·,~· .... :.:::\'-: .. 
:, - ,·-1 
. V ·'.·....:~ ~1\/; <·; i· .. 
;'. YI:t1S 'i,' 



















2.3 . 24 












Callinectes, < 2 11 
Urosalpinx cinerea 
EupJ __ §~ caudata 
N,c: ssarius vibex 
Mud crabs 
I 
E)1mleura ca.udata , 
~--,--- l 
~usycon canaliculata 
' I I I 
Nassarius vibex _ i Bucf crabs ' , · 
I ' I 
I I 
I I 
CaLjnectes, < 2n· 
Nassc.rius vibex 
EupJ:_§ ura caudata 















































F:·:-.. ·): -. . :i 
. l:aJS1eL3 : continued . ,.' ( .. :,,,:1. ·:·; ,· 
. · •. j:fo;t;cat1}6ri ·····: 
·•·· idfi.towri · Yof k l.f1ve'i1 rr ' ··.· : . 
Sahdy 1~oin(,' 
Yopk River: , · 
•sahd~·Point 
:York·River,·· 
.•::·_:'. ... ·. . • : : .i' . ·. 
Morattico Flats .... . ... .... . .. . ,. . ' 
J:<.app·ar1anno¢k River . 
,! .. ·--,'.:. .. _·.°· , r . 
:Morattico Flats 
," '"·' •... . . . ' 
:Rappahannock River ,,c,. . ".· ..• ' .... 
,:i~;1tti~o Flats, 
/Rappahannock River 
rt<:~:,~-· : ·.i · 
;.;:1Yorktown, above 
_"\coast Guard Sta. 


































































Cal~:'.nectes, < 2n 
Mud crabs 
Cal1:' nectes, < 2n 
EuplE:ura caudata 


























olf oyster bed., 
sand, mud~ eel-' 
grass 
old oyster _bed,· 
sand, mud, eel-
grass 
old oyster bed, 
sand, mud 









j:ielow /ref ,in~ry :·r i \ .: ;_ - I . 
. _ .Sandy , Point 
· 'yprk Jivei1.\ 
S?,11dyj'Po:i;nt, ·· 
'. YO:i'.'k . River 
• I 
\.Qu~ens. Creek,· 
(:Ydrk Ri vei~ 
t1{lt1<1;nl . c,~ek i 
·,;;)tor1<.'R1ver 
.(\i/W(/ ' ;'ie,:f!'· .. ··.···./ ...•. ·... .. 
Y\IndiariField .'.}\cEee~J . : · · 
i'Xteigh ts Grourid' 
,: 1·Y -rk'R. ·. ., "· •i . o_ ... ~iver 
·-r?:I:~:-- .. \. . ; . 
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Catch per unit of effort of Mya arenaria captured with an 




. J-Hampton Bar 
Y..:.Yorktown 
Jl.Hampton Bar #2 
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Y;Goodwin Island #1 
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Y-Goodwin Island #2 
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Procedure of sampling changed. 





Total; . I j First 
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3. 3 c: 1/,M .,_ 
34 .1 -= 1'2-/,..,,'-
19. 3 "',.,,j-.,'-
1. 0 =o.'7/,.,,,.. 










Clams sampled iri ~2-foot 
I 
x no. x wt. 



















Month Depth Effort Total Catch Cat h/bu hr xno. X wt. 
and (ft) (hrs) (bu) in T7tal/ First bu. bu. (lbs.) 
Year Circle I r 2 hours 
I ' ' • 
-, -, 
:~{-Gains Point 1/70 4 2.5 ' I 
. }t~Gains Point 1/70 9 2.5 0 i 
Y~Ellen Island 2/70 4 5.0 
Y-El1en Island 2/70 9 6.4 0 I II I'} II ,· Y-Below AMOCO 2/70 4 2.0 0 
Y-Below AMOCO 2/70 9 5.5 0 
Y-Sandy Point 2/70 4 6.0 2 Clams 
Y-Sandy Point 2/70 9 0.8 0 
4 Clams/ Y-Queens Creek 2/70 4 l. 5 
Y-Queens CrGek 2/70 9 3.5 94 Clams 
.. Y-Indian Field Creek 3/70 4 2.5 16 Clams 
56 Y-Green Point 3/70 4 2.0 4 Clams 
57 Y-Green Point 3/70 9 3.0 0 
58 Y-Aberdeen Creek 
; I 
I 
(Leigh 1 s) 3/70 14 2.0 360 Clams l'v 0 
Y-Camp Peary (Walker's) 3/70 4 2.5 81 Clc:tms I 
Y-Camp Peary (Walker's) 3/70 6 1.0 
Y-Allmondsville Wharf 4/70 1 2.$ 113 Clams 
Y-Camp Peary (Leigh's) 4/70 4 0.5 0 
Y-Camp Peary (Le:dgh 1 s) 4/70 6 0.5 .. o··· 
Y-Bell Rock (inshore) 5/70 4 0.5 0 
Y-Bell Rock (offshore) 5/70 4 0.5 0 
Y-Ware Creek 5/70 4 0.5 0 
. Y:-Skimino Creek 
\y~Poropotank Creek 
5/70 4 0.5 0 
(inshore) 5/70 4 1.0 1 ·'»'• ....... 
Y-Poropotank Creek 
. (offshore) 5/70 4 1.0 0-;'~·l:"".J': 
•Y-Mt~ Folly 5/70 4 0.5 0 
-on .....,"".,_'-. 
80 juveniles on belt. 
402 juveniles on belt. 
scattered beds of small soft clams (1 to 1 1/2 inches) which were 
not at that time large enough to be s'old commercially. However, at 
one location near Parrotts Island (33) a large bed of commercially 
saleable soft clams was located. In this location 19. 3 bushels were 
taken in a half-acre plot in 12. 7 ·hours ot operation. ·Rate of catch 
during the first 2 hours of operation was approximately 15 bushels 
an hour. 
Quantities captured in the upper·and lower Rappahannock were 
comparable-to catches in Mary land. 
In :Maryland-in -new-ly discovered beds, an operator often catches 
50 to 75 bushels per day. In the Patuxent River when first dredged 
commercially in 1954,··one operator averaged 4.3 bushels per hour. 
On the Eastern Shore of Maryland after the fishery had been established 
for fiv12 yea~s, t11e c,3tch :!:)PT' unit of effort has been stabilizect 
at 2 to 3 bushels per hou:r (Manning and Dunnington, 1955). 
It was thought that the York River might be a source of .soft 
clams since intertidal concentrations have been noted in the past 
near the mouth and intertidally at scattered locations over the 
length of the river. These intertidal beds· have been observed by 
biologists and by local residents in the 1960.:..1966 period o However, 
in the last four years there has been a drastic decrease in numbers. 
Scattered intertidal beds now exist inshore of stations 47-48, 
45-46, 52, 59, 60 and 61. Surveys b.y the hydraulic escalator 
failed to obtain commercial quantities of soft clams along the. 
· entiX:e length of the York · River at depths ranging 4 to 14 feet._ 
at most :~;~ , taken (Table 4). --
It was previously pointed out that distribution of juveniles 
as shown by the Petersen grab study was not similar to that of 
' adults. For example, juvenile soft clams were very abundant in 
1968 at Gloucester Point ( 23) and at Sandy Poi1;t ( 25). However, 
in 1970 adults were not obtained at Gloucester Point, and in 1969 
and 1970 only a very few were seen at Sandy Point. 
Cone lus ions 
1. Heavy sets of small soft-clams occur in the upper 
Rappahannock in 1968 and 196.9. In 1968 in the lower Vork-;-there 
was a heavy set in certain locations in moderate depths. Set 
was low in 1969 and slight in 1970. 
2. Commercial quantities of soft clams exist in the upper 
3. Commercial quantities of soft clams were not found in 
the York River in spite of the fact that juveniles did appear on 
occasion in large numbers. It is thought that crabs or gastropods 
eat most of these juveniles before they become adults. 
, .. 
-23-
PHASE II--DETEPJ1INE HOW RAPIDLY SOFT CLAMS WILL REPOPULATE A 
DREDGED AREA. 
1. Introduction 
In the management of soft clam resources, it is necessary 
to determine how rapidly an area will become repopulated after 
an existing crop is removed. This will depend on the annual set 
and the rate of growth and mortality. A secor.d aspect to the 
problem is: Will the operation of a hydraulic dredge result in 
an increase in numbers of clams~ t1setting" on the bottom during_ 
the following year? In. relation to this last question, it has 
been suggested that the mixing of the bottom sediments by the 
dredge would in some manner result in a heavy strike or set the 
following year. 
Experimen~s related to these problems hRvP been in progress 
for several years and are now completed. The general design of 
the studies has been outlined in previous reports but will be 
briefly outlined again for clarity. 
2. Methods 
Half-acre plots were established in soft clam areas and 
marked with stakes. Numbers of clams within the staked areas 
was determined by a Petersen grab and with the hydraulic escalator. 
1. A small dredge (Petersen grab) was first used to collect 
bottom sediments within the ma1"ked area. That is, it sampled clams 
too· small to be captured by the J1ydraulic escala:tor (see Phase I). 
"" . . . . - . '-~:::_~. 
collecting on the screen were, counted and measured~. 
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2. Follow~ng collection of the Petersen grab samples, the 
hydraulic escalator was used to harvest the larger clams in the 
half-acre plot. During harvest a 1/4 inch mesh belt was used on 
the .escalator to facilitate collection of the smaller individuals. 
One year later the entire process was repeated and changes noted. 
3. A basic aspect of this recruitment study was that the 
half-acre plot was harvested prior to the soft clam setting season. 
That is, it was harvested in late fall prior to the setting season 
which occurred in the October through ~fay period. 
4. Growth of soft clams in the York River at Gloucester 
Point was studied in sediment-filled boxes over a three-year 
period. Clams for this study came from a natural strike which 
occurred in the intertidal area each year. Small clams ranging 
from ct1uuL 3 to 2S mm ( 1/10 t.c l inch) ~-.1(:)rc c: ~ 0u!C>rl .f,-,om t-he 
sediments, numbered, measured, weighed, and the clams __ J}_ere 
placed in screened sediment-filled boxes which rested on the 
bottom. Growth of each lot was measured-twice each year during 
the period from 1968 to 1970. .. 
3. Growth of Soft Clams --------
Five groups of soft clams were studied (Table 5) ~ ·· Two · 
groups (5 •and SA) spawned during the 1966-67 season were placed 
in the York River in May 1967. Initial length was 20. 8 mm (about 
7/8 inch). One year later mean lengths ranged from 42 to 44 mm 
(about· 1 3/5 inches)~•.· By May 1969 .(third year) mean sizes were 




Data on growth of soft clams Mya arenaria in boxes at Gloucester 
Point, Va. Mortality is shciw"n as the per cent dead since the 
last examination. 
Lot 5 
1967 1967 1968  1968  1969 1969 
May Nov Apr Oct May Nov 
Winter-Spring 1966-67 set 
X length mm 20.8 . C ·--44-.-2-4 60 8 52.l 56.2 
x weight g 1. 7 13.4 16.5 25.9 31.2 
Number alive 100 88 79 67 56 . 
We,. mortality during period 12 10 15 16 
Lot SA 
1967 1968 1968 1969 1969 
May Apr Oct May Nov 
Winter-Spring 1966-67 Set 
x l~ricrth mm ~~  42.3 /IC C c, '"2'. 55.5 LU.o I.J • .J .J .... -
x weight g 1. 7 12.1 1:).7 :22.8 28.3 
Number alive 100 44 35 35 35 
% mortality during period 56 20 0  0 
Lot 6 
1968 1968 1969 1969 1970 
Apr Nov May Nov May 
Winter-Spring 1967-68 set 
x length mm 13.3 28.9 47.5 53.0 57.8 
x.weight g 0.3 3.2 15.8 21.9 33.0 
Number alive 205 43 41 23 23 
% mortality during period 79. 5 44 0 
Lot 7 
1969 1969 1970 
May Nov May 















Table 5 continued 
Lot 8 
1969 1969 1970 
May Nov May 
Winter-Spring 1968-69 set 
x length mm 21.8 42.9 50.9 
x weight g 9.2 19.4 
Number alive 127 103 101 






Lot 6 spawned in the 1967-68 season grew moi-'e rapidly than 
the two preceding groups. Its initial mean length was only 13 mm 
in April 1968 (about 1/2 inch) but by April 1969 it reached 48 mm 
(1 9/10 inches). By ,May 1970 (thil~d ·year).. .. meai: length was 58 mm 
(2 3/10 inches). 
The most rapid growth of all was shown by lots 7 and 8 which 
came from the 1968-69 set. These were placed in the York River in 
----1i?:Y 1969 with mean lengths of 20. 3 and 21. 8 mm. One year later 
, .... ..;. 
mean lengths ranged from 50. 9 to 52. 3 mm .(about 2 1ncne-SJ1--;.---------=-=.:....:::....: 
The preceding data show variability in growth be.tween years 
and it is not known if this reflects experimental conditions or 
variability due to differences in food, etc., between the years. 
/1 
r • 
Data on mortality in the present study are only indicative 
of conditions in the field. However, certain trends are indicated 
in Table 5. It is suggested that mortalities are initially high 
when clams are small. Also indicated is a higher mortality during 
" 
the warmer months. Mortality during the·colder months appears low 
and ranged f rorn O to 15%. 
s. Conclusions Related to Growth 
Analysis of the data shows that soft clams in our study 
area reached· a mean lengtl1 ·of from 1 3/5 to _2 inches one year 
after the end 9f the setting season:·· This would be an average 
-28-. 
period of about 18 months. The rate of growth found in this 
study appears to be about the same for the Solomons Island, 
Maryland, since it was reported that soft clams grow to about 
2 inches in length in about 18 months (Manning and Dunnington, 
1955). 
In res[)ect to commercial production, soft clams are saleable 
at 2 inches. Consequently, if growth in trays is typical of 
natural bottoms, a crop might be harvested on productive ground 
every ·-two yea1°s-.--
6. Repopulation of a Dredged Soft Clam J.i.rea 
The recruitment study for. soft clams was conducted at Morattico 
Bar in the upper Rappahannock River. In this area three half-acre 
__p.lct::; ,,i:i:Cc: cstatlishc:d. (si::a.l.i.uns 17, 31, 32) (Fig. l.). The bottom 
-----·-- ---·--~-·-
was firm sand with much buried oyster shell 2 or 3 inches below 
the surface. 
A. In 1968 two half-acre plots were established (#1 and a 
control). Initial studies consisted of a Petersen grab study 
for juveniles on March 19 and 20, 1968 (Table 1). On the test 
area (plot #1) 23 grabs collected 101 small soft clams or 66/sq. yd. 
In the control (a) 48 grabs obtained 860 soft clams (286/sq. yd.3 
(Table 1). Clams obtained with the grab were small with an ave1"'age 
size of 5.4 mm and had been spawned during the 1967-68 season. 
Six months after collection of the samples in September 1968 
and prior to the spawning season, the hydraulic dredge was operated 
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on the test plot. A total of 37. 8 bushels of soft clc1.ms was 
harvested in 7.4 hours (coll. no. 17, Table 4). Clams were about 
2 inches long ( comr:nercial size) and counted 833 per bushel. The 
juveniles noted the preceding spring were not c.ollected in any· 
abundance. It is probable that they passed through the rriesh of 
the belt on the escalator. 
B. 1969--The same two half-acre plots were studied for .. 
=-------.:Prc€@cQCJ;::1"-uitment_in 1969. On June 25, 1969,. plot 1 which had been 
--·----- -- -------· 
harvested the preceding year had a very low density of juveniles 
spawned the preceding winter. Forty grabs with the Petersen 
dredge collected only 6 juveniles (2/sq. yd). On June 26, 1967, 
the control (plot 1) also showed a large decrease over the 
previous year and in 24 grabs only 14 small clams were collected 
( 2. 5/ sq. yd. ) • 
After the Petersen grab samples were collected, plot 1 was 
harvested in July 1969 (coll. no. 31) with the hydraulic 
escalator (Table 4). A total of 3.3 bushels of soft clams was 
collected in 6. 3 hours. Clams were all small and ucounted 11 .. 
1, 550 per bushel (Table 4). The large number of small clams is 
thought to represent those sampled with the Petersen grab the 
previous year. 
An area adjacent to plot 1 (coll. no. 32) which had never 
been harvested was harvested on September 10 and 12.8 bushels of 
commercial soft clams were taken in 12.8 hours. 
Conelus:i.on: ... Harvest of the soft plots did not result in an 
,·_·._. · ... · .. 
the control area~ .•. 
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PHASE III--EFFECTS OF HYDRAULIC DREDGING ON SUBSTRATE AND ON 
ADJACENT BOTTOMS. 
Effects of the hydraulic escalator dredge were evaluated in 
four detailed studies. One was conducted in the lower York using 
a hard clam head, t\'Jo in the lower James with the hard clam head, 
and one in the upper Rappahannock with the soft clam head. Bottom 
substrate at each station was sand with a small quantity of silt-
clay. 
described--iu __ p:c.esLious ~~ports. A review will be given, Fioweve'.r', 
of the important points. At each station a half-acre plot was 
outlined with stakes. Divers placed small square woodei:i __ pegs in 
the bottom leading away from each of the four sides at 10-foot 
intervals for 100 feet and then at 50-foot intervals. Each peg 
was driven into the bottom so that exactly 2 inches projectec:l 
above the sediment surface. 
After placing pegs in position, cores· of the bottom sediment 
were collected by divers in four locations inside each test plot 
and at varying distances along each of the four rows of pegs. 
After these preliminary preparations, the hydraulic dredge was 
operated in each plot until nearly a.11 clams were harvested. 
After dredging was completed,· divers again measured distance from 
the top of each peg to the sediment surface. Bottom cores were 
collected again in the same locations as they were prior to 
dredging. 
·· .. Details of' all sediment studies have been analyzed in respect 
d~pe>sited~t:~~f~ingdistances the place 
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where the dredg·e was operated. Sediment cores on all plots have 
yet to be analyzed. 
Operation of a hydraulic dredge changes the appearance and 
texture of the bottom. Aquatic plants, such as Zos!_era (eelgrass), 
are uprooted. Invertebrate 11holes ti are el_iminated and the per 
cent composition of bottom deposits is modified. Shallow trenches 
are left in the dredged area 6-8 inches deep. These tend to fill 
-~n in a month or two, leaving a smooth· bottom. 
~ 
--------Changes in per cent composition ·of the 001:torrr-o:r-e---------s-l1GW+l-f...o.~"---------If 
-·---·--·-·-
the Morattico test area in Tables 6, 7, 8 and 9. Prior to 
escalation the test area showed a mean of 2.4% silt-clays, while 
a nearby control area shmved a mean of 2. 0%. After escalation 
the silt-clay fraction inside the escalated area was only 0.6%. 
-----'i'his influence did-no,:-- extend far from the test area. Seventy-
five feet from the escalated area the pre-harvest silt-clay 
content had a mean of 3.1%, while the post-dredging content was 
2. 9%. At 150 feet, the pre- and post-escalation mean values for 
silt-clay were 2.2 and 2.0, respectively. It was concluded.that 
beyond 75 feet there was measurable change in the character of 
bottom sediments. 
A major influence of dredging is that buried shells are · 
brought to.t:he surface. Frequently, bottoms which appeared to be 
smooth sand were changed by escalation so that up to 20% of the 
bottom was covered by shell. In many localities this effect 
might be considered beneficial. . . 
_ Measurements 6f.q~antities of sediments deposited in -the. test 
-: , . . ' 
Ra ppaha~ri:ocJ<', 
'I'.ablt~ 6 
Morattico Flats Rcperimental Area 
The Effects of the S3calator Harvester 
Control Test Area 
Cores % silt-clay % sand 
1 2.9 97.1 
2 2.2 97.8 
3 1.6 98.4 
4 0.6 99.4 
5 0.7 99.3 
6 1. 9 98.1 
7 3.3 96.7 
'8 2.8 97.2 
X = 2.0 
Range 0.6-3.3 
Prio~ to harvest 





X = 2.4 
Range 1.3-4.2 
Data are based upon analysis of 6-inch c9res. 
After harvest 
% silt-clay % sand 
0.8 99.2 
0.3 99.7 
I 0.4 99.6 
I 0.8 99.2 
X = 0.6 
Range 0.3-0.8 








Morattico Flats Experimental Area 
The Effects of the Escalator Harvester 
Analysis of Sand Fraction 
otaT dry-weight of 
sand fraction ( grr.s) 
% on 1000 micron screen 
% on 500 micron screen 
0/ 
/0 on 250 micron screen 
O/ 
/o on 125 micron screen 
0/ on 63 micron screen /o 
Total dry weight of 
sand fraction (gms) 
% on 1000 micron screen 
% on 500 micron screen 
% on 250 micron screen 
··%·on 125 micron screen 































Core 3 Core 4 







Core 3 Core 4 
46 .66 64.03 
16.2 13.9 
29.9 28.5 
41.4 41. 6 










Morattico Flc.ts Experimental Area 
The Effects of ~he Escalator Harvester 
75 feet outside test area 
Pre-harvest Post-harvEost 
% silt-clay c/ sand % silt:-clay % /0 
4.1 95.9 3.5 
1.7 98.3 8.8 
3.2 96.8 2.3 
3.5 96.5 2.6 











.. '.;... __ :....: .. ,. 
Table 9 
Morattico Flats Experimental Area 
The Effects of the Escalator Harvester 
150 feet outside test area 
---Pre..:h-arvest Post-·harvest 
% silt-clay % sand % silt-clay % 
3.7 96.3 2.7 
1.3 98.7 0.4 
2.1 97.9 3.6 
1.6 98.4 1.3 







Tables 10, 11, 12 and 13. Measurable quantities of sediments 
were deposited up to 75 feet from the edges of the dredged areas. 
There was, however, no measurable accumulation 75 feet or more 
from the plots. Accumulations of up to 1 inch around the sediment 
stakes were occasionally observed within the first 75 feet of each 
transect. However, even in this zone quantities deposited were 
frequently not measurable. Shells dredged from the plot were 
also occasionally observed within the ·first 50 feet. 
Beyond 75 feet, measurements ofteft-ShGWed o accumulation.-------..:.:__:_=:·-====·= 
Measurements showing a loss of up to 3/4 inch of sediment vier~o~------
as frequent as those showing a similar accumulation. Divers 
swimming over the bottom in the areas of the sediment stakes 
observed small sand ridges or ripples 3 to 4 inches from crest 
to crest and up ta 1 1/2 inch.es high. Thas.a ri;?plr::s are commonl:/ 
found on any sandy area subject to currents. They are constantly 
being formed or eroded and may appear or disappear in any one spot 
in a matter of hours. 
Oysters located at 75 to 150 feet from the dredged area were 
' ~ 
not injured or covered by the action of the hydraulic dredge • 
. Conclusions · 
Deposition of sand about the stakes beyond 100 feet in this 
study was thought to be due to natural effects of the current. 
It was concluded that 100 feet was a reasonable limit to set 
for detectable influence of dredging·by a hydraulic· escalator on 
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· Table 10 
-• Morattico Test Area 
-Accumulation and erosion of sediment (in inches) around test stakes 
immediately aft~r harvest. Plot last harvested 23 September 1968. 
Measurements made 25 September 1968; two measurements at each stake. 
Distance from 































Downriver Inshore Offshore 









































-1/8 , -1/2 



















One hundred dystersr"at 75 feet on each trans_ect; none killed; all covered 
with thin film of sand 1/16 inch thick, except on downriver transect where 
it was 1/32 inch thick. 
Scattered trenches ori plot 6 inches deep. Humps and scattered Mya and 
on surface common all over plot. Shell extended 10-30 feet 
·~s'}4;t-1/4. 
Hampton Roads Test Plot No. 1 
Accumulation and erosion of sediment (in inches) around stakes immediately 
after harvesting a half-acre plot. Area last harvested 29 July 1968. 
Measurements made 2 August 1968; two measurements at each stake. 
Distance from 
test area (ft) UJ2I'iver Downriver Inshore Offshore 
0 3/8, -1/4 3/8, 0 0 ' -2 1/8, s 
------,lQ 1/4, 1/4 1/2, 1/4 0 ' 1/2 1/8, s 
20 0 ' 1/2 0 0 ' 0 1 ' 1/8 ·------
30 0 ' 0 0 s 0 0 0 1/4 ---
40 -1/2, 1/4 0 1/4 0 0 -1/2, 3/8 
50 0 1/2 1/16, 1/2 1/2, 1/4 0 ' 0 
60 1/8, -3/8 M ' 1/2 0 0 1/4, 1/8 
JO 1/8, 0 1/4, 1/4 l/8, 0 J./ '2 ' l/2 
80 0 ' 0 0 ' 1/4 1/4, 0 0 ' 3/8 
90 1/4, 0 0 ' s 1/8, 0 1/4, 0 
100 0 ' 0 1/8, 1/8 1/4, 1/8 0 ' 0 
150 0 ' 3/8 0 ' -7/8 3/8, 3/4 0 ' 0 
One hundred oysters at 75 and 150 feet on all four transects; all normal 
and slightly moved by predators; only slight film of sediment. 
Scattered trenches on plot up to 4 inches deep. Bottom uniform sand and 
shell. No live clams on surface. Shells scattered 30 feet off plot. 
Control: O; O; O; O. 
S = Shell; M = Stake missing. 
Table 12 
Hampton Roads Test Plot No. 2 
Accumulation and erosion of sediment (in inches) around stakes immediately 
after harvesting a half-acre plot. Area last harvested 13 January 1969. 
Measurements made 15· January 1969; two measurements at each stake. 
Distance from 
test area (ft) U£river Downriver Inshore Offshore 
0 3/4 1/3 1 M 1 1 1/8 1/16 1/4 
10 1/8 ' 0 5/16,' 1/4 -1/4 ' 1/16 -3/16 ' 0 
__ 2.0_ ······1;s , -·1/16 1/4 ' 1/8 ----.:..I/2· , -3-/-B---------=2/.J.6-, --;.. s-/16== 
30 1/16, 1/16 1/2 ' 3/16 -3/8 ' 1 -11/16, 
40 1/16, -1/8 -1/16, 0 0 ' 1/8 -3/8 
50 -3/16, -3/16 1/8 ' -1 1/8 3/8 ' 3/16 3/16 ' 
60 -5/8 ' 1/8 1/8 ' -1/4 -9/16, 0 -7/16 ' 
70 l 0 -1/2 -3/16 
,... , _ ,- -5/16 0 -6/.Lt>, ' 
80 3/4 ' -1/3 0 ' 1/8 1/4 ' -3/16 -9/16 ' 
90 1/2 ' 3/4 -3/16, 0 -1/4 ' 5/16 -1 1/8, 
100 5/8 ' -11/16 3/16, 1/4 -1 ' -1/2 -1/2 ' 
140 M ' M M M 5/16, 0 M .. 
150 1/2 ' -1/8 -1/4 ' -3/16 3/8 ' 0 -1/4 ' 
160 1/2 ' -3/4 M M -3/8 ' 0 M 
Shell distributed on surface in large patches·inside half-acre plot; 
10-15% coverage in some areas. Shells extended 10-20 feet outside plot. 
Control: -1/2; -9/16; -1/4; 0. 
· Ripple marks onibott:om .3.:..4 inches crest to crest;. l to it inches deep 













Yorktown Test Area 
Accumulation and erosion of sediment (in inches) around test stakes 
immediately after harvesting a half-acre plot. Area last harvested 
1 July 1968. Measurements made 9 July 1968; two measurements at each 
stake. 
Distance from Test 
test area (ft) Upriver Downriver Inshore Offshore 
0 0 ' M -1/2 ' O·· M ' M 0 0 
10 · ---3/4-,- 3/8 3 /16 , __ 3_ifi ___ M ~-11 .... 3/4 3/8 
•••••a•••·-·---• .-. -·--------. ---
20- --M __ ' 0 3/16, 3/16 
3/8--1--o--,--o 
30 M ' M 0 0 0 ' 0 0 0 
40 M ' M 7/8 ' 1/4 7 /16, 0 0 0 
50 1/4, 1/16 0 0 0 ) 0 0 0 
60 ., ,~ 0 0 0 0 0 0 0 .L/ t5 ' ' ' 
70 0 0 0 ' 0 1/8 ' 0 0 ' 0 
80 0 ' 3/16 0 ' 1/2 1/8 ' 0 0 ' 0 
90 0 0 0 ' 0 0 ' 0 0 ' 0 
100 0 ' 0 0 0 1/8 ' 
o· 0 0 
Oysters at 75 and 100 feet on inshore· and upriver; oysters at 7_5 feet 
on offshore transect; siltation about 1/64 inch; no mortality . 
. Scattered trenches _on plot about 6 inches deep. Bottom shell-sand; 
no eelgrass or burrows. 
M = Stake missing. 
PHASE IV--RELATION BETWEEN BOTTOM TYPE AND OCCURRENCE OF SOFT 
CL.1™S. 
Cores of sediment have been collected at various stations 
occupied during the soft clam study. At Morattico Bar in the 
RappahannockRiver where soft clams were abundant (stations 17~ 
31, 32), the bottom contained from 97.1 to 98.7% sand (Table 7). 
In the lower Rappahannock at Parrots Rock stations 19, 42, 43 and 44 
where soft clams were also abundant, cores have not been analyzed 
but data obtainecl---0.ur.ing_ the survey __ ~_lso showed a firm sand bottom 
with a slight clay content. To date, soft clams have not 
found in a soft mud bottom. 
Cores in the York River and the lower James have not been 
studied. 
PHASE V--POPULATIONS OF HARD CLAMS AND TIME REQUIRED.TO REPOPULATE· 
A DREDGED AREA. 
In this phase three aspects of the problem were studied: 
1) hard clam growth; 2) distribution of juvenile and adult hard 
clams; 3) how rapidly hard clams repopulate a dredged area. Aspects 
of these have been discussed previously in' the last annual report. 
The present discussion will attempt to summarize all data collected 
pertinent to these points with the exception of material related 
to deep .J<Later hydraulic tow dredging. 
1. Growth Study 
Data for the estimation of hard clam (Mercenaria mercenaria) 
growth in lower Chesapeake Bay were obtained by two methods. 
First, groups of hard clams, each containing specimens from the 
smallest size practical for marking through the larger sizes 
(approximately 30 to 90 rnm), were measured, code-marked and planted 
in the substrate at several locations. Secondly, juveniles .spawned 
at this laboratory and too small to be marked were kept in 
sediment trays which were placed in the York River adjacent to the 
laboratory. 
.. 
Analysis of mean length data of the laboratory spawned hard 
clams (Table 14) after one year's growth indicated a significant 
difference (Table 15). Multiple mean analysis by the method of 
Scheffe (1959) indicated differences in growth among years but 
not between average lengths of trays groups in a;given year. If 
it is assumed 
Tab2.e 14 
i 
lengths (mm) of one-year-old hard clams grown in sediment trays at 
Gloucester Point, Va. Years observed: 1967-68 (trays A and B); 
1968-69 (trays C and D); and 1969-70 (tray E). . . 
1967-68 1968-69 1969-70 
A B C D E 
18 200 12 30 123 
9.3 8.6 10.8 11. 7 7.8 
6.5 3.9 1.5 6.2 
~ 
2.8 















. Table 15 
Analysis of variance of first yearts growth of 
hard clams in experimental tray plantings. 
Years observed: 1967-68, 1968-69 and 1969-70 . 
.. -~- ----------·-- ~ -· 
------· ---· 
df__ .... 88 MS F ----
Among years 2 418.84 209.42 
55.25* 
Within years 380 1440.45 3.79 
Total 382 1859.29 
-t: Indicates significance at the 99 per cent confidence level. 
-45-
environrnental conditions affecting growth, the overall mean 
length (8.7 mm) is the best estimate of the length of one-year-olds 
for an naveragen growing year in the Gloucester Point area. 
Two-year-old hard clams attained an average size of 25.9 mm 
(Table 16). The data appear similar to th9se of one-year-olds, 
i.e., there is a larger difference between years than bebveen 
trays in a given year. This apparent difference, however, cannot 
be statistically substantiated (Table 17). 
---•s-··-···•·•'"••· ·--------·-- ····--·· ----· 
Presently, data obtained from two planting·s of clams in the 
lower James River at Hampton Roads and from single plantings in 
the lower York River in the vicinities of Yorktown and Gloucester 
Point have been analyzed with respect to growth. Each group was 
arbitrarily divided into 5 mm length intervals, except for the 
extreme sizP.s wh:ich required larger. intervals to increase 
representation. The average increment in growth for each interval 
was, of course, obtained by differences one year after planting. 
Haskin (1954), using per cent increment in weight as an estimator 
of growth, constructed relative growth curves similar to Figure 2A 
for areas along the New Jersey coast. From these curves and 
knowledge of one- and two-year-old weights of laboratory spawned 
clams, he constructed cumulative growth· curves for each planting 
area. The per cent increase in growth is predicted from the 
Y-axis at the point where the 'X 1 value (present size) intercepts 
the free-hand curve. When the average size of one age class is 




Mean length (mm) of two-year-old hard clams grown in sediment 
trays at Gloucester Point·, Va. Years observed: 
1968-59 (tray A) and 1969-70 (trays C and D). 
1968-69 1969-70 
A C D Totals 
j 
15 12 29 56 
28.6 25.3 24.8 25.9 
78.2 37.7 27.9 ,. 44.4 
.· Confidence interval ( . 95) 
. 





Analysis of variance,of second year's growth of hard 
clams in experimental tray plantings. Years 




_MS __ _ 
Between years 1 147.95· 147.95 
Within years 54 2292.03 42.44 
Total 55 2439.98 
· 50 
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the assumption that a hard clam 
growth is about 40 mm. 
The above ·method, hrn·1ever, is not considered 
this present study. The average size of hard clams 
( laboratory spawned) has been estimated for only 
Point area. Varying environmental corid itions in 
Bay reg·ion prohibit assuming homogeneous growth. 
A Walford 11transformation:: (Walford, 1946), as 
Lir:der ( 1953), was utilized in this analysis. 
of tnegrowt-h rate of each group of hard clams v:'as obt:~iried by 
--pio:tt:ing_ length at time 1t I against lengt-h at time ft 
----- - ---~ -- -.... 
. . 
- ·-- .-: :::-: -. . ; .. "·.. _.: .-. 
each jndividual cl2m (F:ic,n1rP 3). A strong d'?grr?2 of niut-11;1··1 r;.,c:-::i+. 
relationship is suggested by the high correlation coefficients (r) 
obtained. The slope (k) of each regr•es s ion line is an estimate of: 
\;Jl1er·e-f:i<.' · estimates the average rate of length increment , (Ricker, - ---
.. 
--~---· ______ ·, __ l_ifs~:An __ 5:stimate- of-average-maximum length, gen.e.ral~?!_~-=~f8.~:'.=~=--=: ___ ------
to as asymptotic length (L·:>.c), can be calculated from_the Y-axis·· 
intercept. The latter can be equated to L c,::: Cl-k). The values 
necessary for the solution are obtained from the 
in which: 
Y =a+ kX 
where 'X' and 'Yf are length at time 'tf and ft+ 
l:i.ne · 
A C 
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Figur·e 3. J.\ Walford transformation of growth data ·for marked 
hard clams after. one year's growth in the lower 
,James· River (A and B) and the lower York River 





'k 7 equals the slope of the Walford line and 'a' is the Y-axis 
intercept. 'Therefore: 
L o0 . = a/ ( 1-k) 
Walford also showed that· asymptqtic size may be estimated from 
the intercept of the regression line and a-line drawn at 45° 
through the zero point. 
Analysis cf covariance ir:dicated no significant difference 
in the grO',·Jth patterns of twc experimental groups in the Hampton 
Roads area in .l:z_.68::- (;~_(':I',1_l:;lJe .l,8_)_. ___ Th.s:se.._da.ta_ ,·1ere,_tb.e:refare., _______ , ___ _ 
-----------
combined. ·· Ahalys is of the Har:,pton Roads, Yorktown and Gloucester 
Point data indicated a signi~icant difference among the Walford 
lines (Table 19). Accordingl~l, treatment (group) means were again 
contrasted by the multiple mean method of Scheffe. The results 
inuicdleu ,-,, .• '-.- - .... -1.~ -.-~ ... \;J..LVU.\.-Ct..) \...~J.. 
plantings but their growth was significantly different than that 
exhibited at Hampton Roads. T·he lower York River data· were also 
combined and the common regression for it and the lower James River 
are, respectiv~ly: 
Y = 17.581 + 0.782 X 
and 
Y = 22.375 + 0.717 X 
where in both cases 'X', 'Y', 'b' and 'a' are as explained above. 
These regression lines indicate the rate of growth increment 
(K) to be approximately 1. 4 times faster in the lower James River 
. . . 
than i; the··• 1ower. York River (Table 20). .. - ~ ·- . predicted size of 
orie"-yearLo1d hard: ciams in .the lower 





,{(Analysis of cova:i:-iance of growth increments between two experimental 
p:J.,antings of hard clams at Hampton Rnclds, Va. Year op served: 1968-69. 
i'' I . l . 
N-1 
Lot 1 ·. 368 






C 2 .;:_X ___ .. -~·x_y_ __ .:,~_y2 ss 
84522.10 60833. ,i:, 49587.69 5803.34 
24393.14 177G7.70 15215.54 2273.74 
8077.08 
1.42 
108915.24 78601.44 64803.23 8078.50 
38.41 
115365.83 82744.40 67464.08 8116.91 
Comparison of slopes: F == 0.09 




















Analysis of covariance of adult hard clam ;rowth incremc::nts among Hampton Roads, 
y.orktown, and Gloucester Point plantings. Year observed: 1968-69. 
N-1 2 ... txy 2 ss N-2 z.X 'l ~;--· 
155 40975.28 31408.32 25284.68 1209.61 154 
Point 116 28047.03 22567.67 19090.20 931. 43 115 







205.38 2 102.69 
I 
I 
770 184388.18 13672.0 .42 111839.0] ,1046'3. 36 769 13.61 
' / i 190.30 ·2 95.15 
! 
772 . 184555.22 136751. 91 111984. 22 i 10653.65 771 
Comparison of. slopes: F = 15. 35~': 
Comparison o:f
1
eJevations: F == 13.99% 
J 
Table 20 
Estimated growth parameters of·the Walford 
transformation for experimental hard clam 
plantings in the ldwer James and York rivers. 
k 
James River 79.9 o. 717 





( K · /K -)-·-- ·-J y ... 
1.375:1 
the Gloucester Point region, is a·bout 12 mm. Cumulative growth 
curves (Figure 4) were constructed by substituting one-year-old 
size into the appropriate regression equation to obtain an estimate 
of the size of two-year-olds; the latter estimate was then entered 
to estimate three-y,2ar-old size, and so on. These estimates with 
respect to age may also be made from the graphic display of the 
regression line (Figure 5). 
Analysis of data presented in Figures 4 and 5 gives the following 
___ data f01, grcwth in the lo;;;er York and lower James rivers: 
---------------
Length (mm) Vea-r---~ James York 
1 12.0 8.7 
2 31.0 24.4 
3 44-.6 36.6 
4 54.3 46.2 
5 61.3 53.7 
r 55.3 59.5 V 
7 70.0 64.2 
Walford (1946) states that his method may be used to distinguish 
between races which have different growth patterns. It is tempting 
to draw such a conclusion in this present case since the estimated 
values of 'K' and '1~-,:,r are different. However, caution must be 
exercized because adult growth is based on one year's observation 
and tray studies indicate that yearly growth patterns may vary. 
Observations are needed for a number of successive years to obtain 
an estimate of the 11average growth rate. 11 . Continued observations 
would detect any trend in growth rate change, reflecting, of course, 
environmental changes. The value of the above analysis, besides 
giving an initial estimate. of growth, is in demonstrating the 
appI:tcabilit:y ,of):the-waiford transformation to hard clams. .This 
·-·"···-···----········-· 
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Figure 5. Walford transformations of the combined growth da'ta 
for marked hard clams after one year's growth in the 
(A) and the .'!-ower York River (B). 
eliminates the s~bj?
0
ctiv'ity of free-hand curve d1,awing and permits 
relatively easy statistical linear comparisons. 
'' 
Conclusions for Growth 
1. Grmvth of hard clams is' va-0iable from one river to another 
~1ith the fastest rate in the lower James River. 
2. In Virginia cla.ms reach saleable size as littlenecks when 
they range from 48 to 62 mm (1 9/10 to 2 2/5 inches) in length. 
That is, clams will be saleable from the Hampton Roads between 
tneir~rd--aftcl-4-G:t1--c-tb._11_ear. In the York they will be first 
saleable between their fcrm·th and fifth year. 
2. Distribution of Hard Clams in Virfrinia 
Over fifty stations have been occupied by the hydraulic 
escalator during the ha.1°d clam study. All stations reported in 
this section were made with the hydraulic escalator in shallow 
.water within half-acre plots as outlined in Phase I for the soft 
clam study. That is, areas were surveyed for juveniles with the 
Petersen grab and also with the hydraulic escalator. 
Distribution of Juveniles--During the Petersen grab study for 
juvenile soft clams reported in Phase I, observations were also 
made for juvenile hard clams. 
Growth stu.dies presented in the preceding section show that 
hard clams reach a size of a.bout 12 mm when one year old and from 
24 to 31 mm when about two years old. In the pre·sent study any 
:··::' ,-·.· .'. : ::" . 
, i11dividual' less than-:_15c_;;r,rn~ 1611g wa.s As. in 
·1(-
the study conducted on soft clams (Phase I), the Petersen grab 
was used to obtain juvenile hard clams. However, in respect to 
hard clams, this gear collected both juveniles and adults. Studies 
with the Petersen grab covered the Yor•k and the; lower James and 
from 1968 to 1970. Preliminary r•esults are reported in the last 
annual report but the entire program including unreported information 
is included here. 
During the Petersen grab study, 57 large adult clams were 
collected but onJy_:Ll individuals less than. 15 mm long .. In most 
instances number collected was zero. Maximum density was less 
than 1/sq. yd. (Table 1). 
Conclusion for Juveniles--Density of juvenile clams was low in 
all areas sampled. It was concluded that rates of recruitment or 
-···-····-·····---
of juveniles noted in this study were typical, concentrations of 
adults were the result of a slow accumulation over a period of years. 
Distribution of Large Hard Clams--The distribution of large hard 
clams has been studied since the start of the project in 1967 and· 
a summary of the distribution in deep water was given in the last 
annual report. This report summarizes distribution to date in 
shallow water as indicated by surveys with the hydraulic escalator. 
In the ·York. River hard clams were present from the mouth 
about one-third of the total distance upriver in the vicinity of 
Camp Peary (60) (Fig. 1). Within this range they were captured 
dredge" in-'~oriim~rc:i~i . 
- [ 
from Green Point (57) to the mouth of the river. Catch varied from 
0.3 to 3.5 bushels per hour for the first two hours with each bar 
. containing fr:om .:t_bout 206 to 320 clams per bushel (Table 21), Average 
length varied from about 2 1/2 .to 3 1/2 inches. Length varied with the 
station. Clams under 50 mm (about 2 inches) were scarce at Goodwin 
Is land ( 49), Yo2."}{to,:m ( 19), and vn~s ( 23). The smaller 
ever, were relatively more numerous at Sandy Point ( 25) 
Point (56) (Figures 6 and 7), 
sizes, how-; 
and Green 
-- .. Total num:ters of bushels of clams per acre in the York were 
measured through October 1969 with about 48,2 bushels/acre1 at York-
town ( 44). The:::'e was a change in sampling procedure in January 1970 
and density has not been calculated. However, estimates indicate that 
as many as 100 bushels per acre may occur in the vicinity of Ellen 
I~ land ( 4 5, :<t - .•-, fl.-, ' ~o, L.fl, "'70)• 
In the lower James River clams occurred in commercial quantities 
at Hampton Bar and at Nansemond Ridge. Catch per hour for the plots 
ranged from 3,6 to 9.7 bushels/hour. Number of clams per bushel 
ranged from 265 to 354 per bushel. Clams averaged from 2 1/2 to 
3 1/2 inches in length. However, at Nansemond Ridge (21) and Hampton 
Roads (18) sizes under 2 inches were present (Figure 7). In respect 
to small clams at Sandy Point (25) and Nansemond Ridge (21), the 
question of- dwarfing must be considered. 
Conclusions 
More studies are needed· to establish distri.bution over wider 
H.owev~r, hard taken by. the 
and 
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by the hydraulic 
Estimates of possible gross returns are possible from the 
present data. Assuming a catch of 3. 6 bushels/hour with counts 
of 354 clams per bushel in the lower James, calculations show the 
escalator would capture 1, 274 clams/hour ( 3/6 x 354) or 1, 274 x 8 
10,192 clams in an 8-hour day. At 2¢ each-, this would be a gross 
of $203 per day. 
3. Det,:::rmine Ho'd Rapidly Hard Clams \'Jill Repopulate 
1-\ Dreuge"cr'Arc_d __ ---
As outlined for soft clams in Phase II_, it is necessary to 
determine how rapidly an area will become repopulated after an 
existing crop is removed. This will depend on annual set, the 
rate of gro;;th and mortality. A second aspect is: Will the 
hard clams the following year? 
Two aspects of this problem have been discussed and preliminary 
answers are possible. 
1. Annual set is very light in the locations investigated 
to date. 
2. It will take about 4 or 5 years in the James and York, 
respectively, for clams to grow large ~nough to be sold commercially. 
3. Mortality data have been collected but are not presented 
in this report. However, results indicate that once hard clams 
reach a size of 12 mrn,·mortality is very low. 
The remaining question 
during tJ-le f ollov.1ing · 
to effect of the escalator 
The basic cJ.esign of.studies to test effects of the escalator 
on set the following year was previously outlined but will be 
repeated for clarity. 
Half-acre plots were established in the lower York River and 
populations estimated as outlined in Phase· II with a Petersen grab 
and the hydraulic escalator. A basic difference from soft clam 
studies was that plots were sampled and escalated in early spring 
since hard clcms spavm during June and early July. Two areas were 
studied in the aspect of the study, one at Yorktrn~n ( 19) and the 
second at Gloucester Point ( 23) (Fig. 1). 
1. Yorkto':m hard clam area, York River, Va. (Fig. 1, 19-42). 
The Yorkto'tln test area was located about 1 mile downriver from 
firm mud-sand with oyster shell buried 2 or 3 inches below the 
surface. It was just outside an eelgrass zone. Depth varied 
from 6 to 12 feet MLW. 
A. 1968--Three half-acre plots were studied in this area 
" which are designated as plots 1, 3 and 5 •. The hydraulic escalator 
was used to remove nearly all the larger clams from plot 1 between 
the dates of 5 to 17 June. This was prior to the spawning period. 
Total catch was approximately 15 bushels during 12 hours. Clams 
were all large, averaging about 75 mm (3 inches) long. Few, if any, 
were 2 inches or smaller in length. 
Plot 5, coll. no. 19, was between·28 'June and 
Total.harvest was 
Tabl() 21 
Catch per unit of effort of V1~rn.1s mercenaria captured wit~1 an 
escalator harvester in 1968, T=i"C'.~i-anci}~-1 /LJln var·ious locations. 




Month Depth Effo:'t Total Catch Catch/bu/hr x no. 
aad (ft) (hr:;·, (bu) in ~ocal first bu. 
Y-Yorktown #1 
., . -17 R-Morattico #1 
! .'. .. _ 18 J-Hampton 13ar #1 
I nr · Y-Yorktown #5 
' ·2:0 : J-Hampton Bar #2 
21 J.,..Nans emond Ridge 
22 Y-Goodwin Island #1 
. 23 Y-Gloucester Point 
24 Y-Goodwin Island #2 
25 . Y-Sandy Point 
26 Y-Goodwin Island 
27 ·- . ES-Cobb Is land #1 
28 E'S-Cobb Island #2 

















R-Deep Hole Point 
R-Deep Hole Point 
R-Mosquito Point 
R-De ltaville 
R- Bro'ad Creek 
Y-Yorktown, adjacent 
Y-Yorktown, adjacent 
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Procedure of sampling changed. Clams sampled in 12-foot 







































River and Month Depth Effort Total Catch Catch/bu/hr- x no. x wt. 
Location and (ft) (hl'E ) (bu) in 'l'otal ITfst bu. bu. (lbs.) 
Year circle 2 hou.rs --- --·--
Y-Gains Point 1/70 4 2.5 7.0 2.8 3.1 275 89.0 
Y-Gains Point 1/70 9 2.5 4.7 1. 9 2.0 306 86.5 
Y;.;.Ellen Island 2/70 4 5.0 10.0 2.0 1.8 320 85 .o 
Y-Ellen Island 2/70 9 6,4 17.G 2,8 3.5 298 91.9 
Y':"" Be low A.i'-10CO 2/70 4 2,0 0.5 0.3 0.3 
.X'-Below AMOCO 2/70 9 5.5 3. /) 0.6 0.4 205 
)'\ .. Sandy Point 2/70 4 6.0 2.4 0.4 0.6 221 86.2 
Y'...Sandy Point. 2/70 9 0.8 8 Clams 
Y-Queens Creek 'l./70 4 1. 5 199 Clams 
Y-Qucc:ms Creek 3/70 9 3 ,-. :) 134 Clams 
Y-Indian Field Creek 3/70 4 2.5 104 Clams 
Y-Green Point 3/70 4 2.0 332 Clams 
Y-Green Point 3/70 9 3.0 12.5 4.2 5.2 300 88.3 
Y-Aberdeen Creek (Leigh's)3/70 14 2.0 144 Clams I 
Y-Camp Peary (Walker's) 3/70 4 2.s L 7 0.7 0.8 335 90.6 .. 0) .. 0) 
Y-Camp Peary (WaTh.er 's )- 3/70 6 1.0 2 CJ.ams I 
.Y-1.Ulrnondsville Wharf 4/70 2,5 0 
Y-Camp Peary (Leigh's) 4/70 4 o.s 0 
Y-Camp Peary (Leigh rs) 4/70 6 0.5 0 
Y-Bell Rock (inshore) 5/70 4 0.5 0 
65 Y-Bell Rocit (offshore) 5/70 4 o.s 0 
66 'l-Vlare Cre:ek 5/70 4 o.s 0 
67 Y-Skimino Creek 5/70 4 0.5 0 
68 Y-Poropotank· (inshore) 5/70 4 i.n 0 
69 Y-Poropotank (offshore) 5/70 4 1.0 0 
70 Y-Mt. Fol1>7 5/70 4 0. ~~ 0 
19 Y-Yorktown #5 5/70 6 1.0 0.8 (205 clams) 
23 Y-Gloucestcr Point 5/70 6 1. 5 0.5 (88 clmn~;) 
Y- Yorktown f/:1 5/70 6-8 1.0 0.2 (47 clams) 0.2 
. a11 large with a mean length of 75.5 mm. Small hard clams less 
than 25 mm (1 inch) were not collected. 
Peter•sen grab samples were not taken on either plot in 
1968. 
B. 1969--Plot 1 was investigated aga;i.n on 4 and 6 June 1969 
by taking 144 Petersen grab sar:1;:iles. There had been little, if any, 
recruitment since the plot was harvested in 1968 since only one 
small hard clam and one small sof:t clam we1'e recovered in all the 
sarnl_:)les (Table 1). Following the collection of sc;.mples 1.-,1ith the 
Petersen g·.rab, tl-..2 hydrau.lic escalator was again ope,-:,ated in the 
half-acre plot (plot 1) beti:ieen 10-11 June for 2. 8 hour·s. Total 
catch 1:Jas O. 8 bus1-..el of large hard clams. 
Plot 5 was not sampled in 19S9. 
On 5 ~1ne an 2djacent halt-acre plo~ (3) w2s investigA~Pd as 
a "control. 11 P.,t this location 56 samples with the Peter·sen grab 
collected only 4 large hard clams. No juvenile hard or soft clams 
were· obtained vihich had set during the preceding year (Table 1). 
Afterwards the escalator was operated for 24.5 hours with a catch 
of 24 .1 bushels. 
C. 1970--Plot 1 was sampled f6r the second time in 1970 
with a Petersen grab on 21 May. In 100 Petersen grabs only 2 small 
hard clams (0. 3/sq. yd.) spawned the preceding year were collected 
(Table 1). One hundred grabs on plot l on 19 May obtained 5 
juvenile hard clams (O. 7 /sq. yd.). Total lengths of the clams 
were 10, 8, ~6,- 5, 5 mm. Small soft clams ·Spawned the preceding 
year were' nbt :obtaihed i6rt eit.her plot. Following sampling with 
for the third year in succession 
clams were taken in 1 hour. On 
plot 5 one hour of escalation resulted in 205 large clams. No 
small hard clams less than 25 mm ( 1 inch) long \·/ere taken by the 
hydraulic dredge. 
2. Gloucester Point hard clam area. 
This area is located 2C.'O feet downriver fror:1 the short pier 
at the Virginia Institute cf :Marine Science. The bottom is 7 feet 
deep HLW. The substrate is firm sand with an occasional patch of 
eelgrass. 
A. 1963--0ne half-ac:ce plot was harvested with a hydr·aulic 
escalator during mid-March 1969 (coll. no. 23, Table 21). Seventeen 
bushels of cl21~1s \•1ere obtained in 9 hours of operation. Clams were 
all larqe. Petersen grab sarr.ples were not taken. 
B. 197'.J--One year after the initial survey on 18 May, 100 
Petersen grab sa;.1ples were taken on this same plot. One hard clam 
10 mm long (about 1/2 inch) spawned during the previous year was 
collected (0.2/sq. yd.) (Table 1). 
After the Petersen grabs were collected in May 1970, the 
escalator harvester was operated on.the plot for 90 minutes. Only 
88 large hard clams were obtained during this period (Table 21). 
It was concluded that escalation on the plot did not increase 
the set of hard clams during the following year and that recruitment 
on the GloucesteI' Point plot during 1969 was very low. Calculations 
similar to that for the Yorktown area show a per_ acre density of 
O. 2/sq. yd. 01" about 968 per acre. 
':. : : . .. .· 
from the two plots several conclusions•" 
Annual was lov:i ~ · 
2. llWorkingll the bottom with the hydraulic escalator did 
not measurably increase the set of hard clams in the area. 
3. The ~(or·}:to,/ln areu had slig11tly higher"' rnaximum rate of 
recruitment viith ;:iaxirr;lJln anm1c1l set of har·cl clams being O. 7 clams/ 
sq. yd. /year. Th2refore, maximum density on the saIT.pling date was 
s~1are yards in one acre (4,840) x 0.7 or 3,388 juvenile cla~s per 
acre. 
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